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SENSOR DEVICE FOR TIRE 

TECHNICAL FIELD 

[0001] The present invention relates to a sensor device for tire which 
detects tire inside information such as an internal pressure, and more 
particularly relates to a sensor device for tire which allows sensitivity of a 
traveling state detection switch to be adjusted. 
BACKGROUND ART 

[0002] In order to monitor tire inside information such as an internal 
pressure and a temperature, there have been heretofore performed 
attachment of a sensor device to a well part of a rim, detection of the tire 
inside information by the sensor device, and transmission of the detected 
results to a receiver outside the tire by use of radio waves. 
[0003] Since such a sensor device for tire is driven by a built-in battery, it 
is desired to lower a frequency of detection or transmission during stopping, 
in order to extend life of the battery. Thus, a centrifugal switch for 
detecting a traveling state is provided in the sensor device, and, based on the 
detected results of the centrifugal switch, an operation of a sensor or a 
transmitter is switched between a high frequency traveling mode and a low 
frequency non-traveling mode (for example, Japanese patent application 
Kohvo publication No. Hei 10(l998)-508264). 

[0004] However, although the centrifugal switch detects the traveling 
state when predetermined centrifugal force occurs, the centrifugal force 
acting on the centrifugal switch changes depending on a wheel structure and 
an attachment position of the sensor device even at the same traveling speed. 
In some cases, there is a problem that the switch is not operated until the 
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traveling speed is considerably increased. For example, in attaching the 
sensor device to the well part of the rim, if a rim diameter is the same and a 
tire outside diameter is different, the larger the tire outside diameter is, the 
less the centrifugal force is. Moreover, in attaching the sensor device to the 
well part of the rim, if the tire outside diameter is the same and the rim 
diameter is different, the larger the rim diameter is, the more the centrifugal 
force is. Since the centrifugal switch built into the conventional sensor 
device has no mechanism to adjust an operating speed, sensitivity thereof 
cannot be adjusted according to the wheel structure and the attachment 
position of the sensor device. 
SUMMARY OF THE INVENTION 

[0005] It is an object of the present invention to provide a sensor device for 
tire which allows sensitivity of a traveling state detection switch to be 
adjusted. 

[0006] A sensor device for tire of the present invention to achieve the 
foregoing object detects tire inside information in a state of the device 
installed in a tire air chamber and transmits the detected results to the 
outside. The sensor device for tire includes a movable member swingable 
outwardly in a tire radial direction by centrifugal force of the tire when the 
tire is rotating, and a switch which detects a traveling state in conjunction 
with movement of the movable member. 

[0007] To be more specific, the sensor device for tire of the present 
invention, which detects tire inside information in a state of the device 
installed in a tire air chamber and transmits the detected results to the 
outside, includes- a sensor which detects the tire inside information; a 



transmitter which transmits the tire inside information; a control circuit 
which controls operations of the sensor and the transmitter; a battery to be a 
power source; a movable member swingable outwardly in a tire radial 
direction by centrifugal force of the tire when the tire is rotating; and a 
switch which detects a traveling state in conjunction with movement of the 
movable member. In the sensor device for tire, the control circuit switches 
at least one of the operations of the sensor and the transmitter between a 
traveling mode and a non-traveling mode, based on detected results of the 
switch. 

[0008] In the present invention, the switch detects the traveling state in 
conjunction with the movement of the movable member by the centrifugal 
force of the tire when the tire is rotating. Thus, based on the detected 
results of the switch described above, at least one of the operations of the 
sensor and the transmitter is switched between the high frequency traveling 
mode and the low frequency non-traveling mode. Consequently, life of the 
battery can be extended. Moreover, unlike a conventionally used 
centrifugal switch, sensitivity of a detection switch can be adjusted according 
to a wheel structure and an attachment position of the sensor device since 
the movement of the movable member as described above can be controlled 
externally by use of an appropriate method. 

[0009] It is preferable that the above-described movable member forms an 
antenna for transmission. Specifically, the antenna formed of the movable 
member rises outwardly in the tire radial direction by the centrifugal force of 
the tire when the tire is rotating. Thus, compared to when the antenna lies 
down, excellent transmission ability can be achieved. Meanwhile, if the 
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movable member is folded so as not to protrude from the sensor device 
during stopping, a rim assembly operation will never be inhibited. 
[0010] As a concrete configuration of the movable member and the switch, 
for example, the movable member can be supported so as to be swingable 
around a rotating shaft parallel to a tire axial direction, and the switch can 
be disposed in the vicinity of a base of the movable member. Moreover, the 
movable member can be supported so as to be swingable around the rotating 
shaft parallel to the tire axial direction, and the switch can be disposed in an 
intermediate position between the base of the movable member and a tip 
thereof. 

[0011] It is preferable that the above-described movable member is 
energized by an elastic body in a direction opposite to a direction of action of 
the centrifugal force. Thus, it is possible to surely prevent malfunction of 
the switch in a state of no centrifugal force during stopping. Here, if elastic 
force to the movable member by the elastic body is set to be changeable, the 
sensitivity of the detection switch can be adjusted based on the elastic force. 
In order to change the elastic force to the movable member by the elastic 
body, the elastic body may be replaced with something else, or a retention 
state of an elastic body made of a spring or an elastomer may be changed. 
[0012] A replaceable weight may be attached to the tip of the movable 
member. In this case, the sensitivity of the detection switch can be adjusted 
by preparing a plurality of kinds of weights having different degree of weight 
and changing those weights. 

[0013] Moreover, it is preferable that the switch is set to be a sealed reed 
switch which is operated by the magnet, and a magnet is attached to the 
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movable member. Thus, contamination of a contact of the switch is 
prevented, and the switch can be operated with accuracy for a long period of 
time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Fig. 1 is a side view showing a sensor device for tire according to a 
first embodiment of the present invention. 

[0015] Fig. 2 is a plan view showing the sensor device for tire according to 
the first embodiment of the present invention. 

[0016] Fig. 3 is a cutout side view showing an enlarged main part of the 
sensor device for tire according to the first embodiment of the present 
invention. 

[0017] Fig. 4 is a plan view exemplifying a sensor unit according to the 
present invention. 

[0018] Fig. 5 is a side view showing a sensor device for tire according to a 
second embodiment of the present invention. 

[0019] Fig. 6 is a plan view showing the sensor device for tire according to 

the second embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0020] With reference to the accompanying drawings, a configuration of 

the present invention will be described in detail below. 

[0021] Figs. 1 to 3 show a sensor device for tire according to a first 
embodiment of the present invention. Fig. 4 exemplifies a sensor unit. 
The sensor device for tire of this embodiment detects tire inside information 
in a state of the device installed in a tire air chamber, and transmits the 
detected results to the outside. As shown in Figs. 1 and 2, the sensor device 
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for tire includes- a case 1 which houses electronic parts; and a rod-shaped 
movable member 2 which extends outside the case 1, and is swingable 
outwardly in a tire radial direction (a direction of the arrow R) by centrifugal 
force of the tire when the tire is rotating. This movable member 2 also 
functions as an antenna. Moreover, a replaceable weight 3 is attached to a 
tip 2a of the movable member 2. 

[0022] As shown in Fig. 3, the movable member 2 is supported so as to be 
swingable around a rotating shaft 4 parallel to a tire axial direction. On an 
inner surface of a bottom of the case 1, a switch 5 is provided in the vicinity 
of a base 2b of the movable member 2. This switch 5 is turned on by 
allowing a movable terminal to come into contact with a fixed terminal. 
Meanwhile, a pressing member 6 for pressing the movable terminal of the 
switch 5 is provided on the rotating shaft 4. An elastic body 7 made of a 
spring is attached around the rotating shaft 4. This elastic body 7 has one 
end fixed and the other end abutting on the pressing member 6. Thus, the 
movable member 2 is energized in a direction opposite to a direction of action 
of the centrifugal force, that is, toward the bottom of the case 1. Elastic 
force to the movable member 2 by the elastic body 7 may be not less than 
gravity on the movable member 2 and the weight 3 during stopping. 
Accordingly, the movable member 2 is folded during stopping. Thus, 
malfunction of the switch 5 can be prevented. 

[0023] In the case 1, a sensor unit 10 as shown in Fig. 4 is housed. This 
sensor unit 10 includes electronic parts such as a sensor 12, a transmitter 13, 
a battery 14 and a control circuit 15, all of which are mounted on a printed 
circuit board 11. As the sensor 12, at least one of a pressure sensor and a 
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temperature sensor can be used. The antenna formed of the movable 
member 2 is electrically connected to electronic parts included in the 
transmitter 13. Specifically, the sensor unit 10 measures a tire air pressure 
by use of the pressure sensor, measures a temperature inside the tire by use 
of the temperature sensor, and transmits the measured results to the outside 
of the tire through the antenna formed of the movable member 2. 
[0024] The control circuit 15 controls operations of the sensor 12 and the 
transmitter 13. For example, the control circuit 15 can perform the 
following control. Specifically, in a traveling mode, detection by the sensor 

12 is performed at 10-second intervals, and transmission by the transmitter 

13 is performed at 1-minute intervals. Meanwhile, in a non-traveling mode, 
detection by the sensor 12 is performed at 30-minute intervals, and 
transmission by the transmitter 13 is performed at 60-minute intervals. 
Accordingly, the control circuit 15 receives detected results of the switch 5, 
and, based on the detected results, switches at least one of the operations of 
the sensor 12 and the transmitter 13 between the traveling mode and the 
non- traveling mode. Specifically, the control circuit 15 selects the traveling 
mode when the switch 5 detects a traveling state, and selects the 
non- traveling mode when the switch 5 does not detect the traveling state. 
[0025] In the above-described sensor device, when the centrifugal force 
occurs when the tire is rotating, the movable member 2 swings outwardly in 
the tire radial direction, the pressing member 6 presses the switch 5 in 
conjunction with the movement of the movable member 2, and the switch 5 
detects the traveling state. Thereafter, based on the detected results of the 
switch 5, the control circuit 15 switches at least one of the operations of the 
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sensor 12 and the transmitter 13 between the high frequency traveling mode 
and the low frequency non-traveling mode. As a result, unnecessary 
detection and transmission can be omitted to extend life of the battery. 
[0026] Moreover, the movement of the movable member 2 can be 
controlled externally. For example, by replacing the weight 3 attached to 
the tip 2a of the movable member 2 with another weight having a different 
degree of weight, a traveling speed at which the switch 5 is operated can be 
adjusted. Moreover, by changing the elastic force to the movable member 2 
by the elastic body 7, the traveling speed at which the switch 5 is operated 
can be adjusted. Therefore, sensitivity of the switch 5 can be adjusted 
according to a wheel structure and an attachment position of the sensor 
device. 

[0027] For example, in attaching the sensor device to a well part of a rim, 
if a rim diameter is the same and a tire outside diameter is different, the 
larger the tire outside diameter is, the less the centrifugal force is. In this 
case, the weight 3 and the elastic body 7 may be adjusted so as to make it 
easier for the movable member 2 to swing by the centrifugal force. 
Moreover, in attaching the sensor device to the well part of the rim, if the tire 
outside diameter is the same and the rim diameter is different, the larger the 
rim diameter is, the more the centrifugal force is. In this case, the weight 3 
and the elastic body 7 may be set so as to make it difficult for the movable 
member 2 to swing by the centrifugal force. 

[0028] Furthermore, since the movable member 2 forms the antenna, the 
antenna rises outwardly in the tire radial direction by the centrifugal force of 
the tire when the tire is rotating. Thus, excellent transmission ability can 
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be achieved. Meanwhile, since the movable member 2 is folded by the 
elastic force of the elastic body 7 during stopping, a rim assembly operation 
will never be inhibited. 

[0029] Figs. 5 and 6 show a sensor device for tire according to a second 
embodiment of the present invention. The sensor device for tire of this 
embodiment detects tire inside information in a state of the device installed 
in a tire air chamber, and transmits the detected results to the outside. As 
shown in Figs. 5 and 6, the sensor device for tire includes- a case 21 which 
houses electronic parts; and a rod-shaped movable member 22 which extends 
outside the case 21, and is swingable outwardly in a tire radial direction (a 
direction of the arrow R) by centrifugal force of the tire when the tire is 
rotating. This movable member 22 also functions as an antenna. 
Moreover, a replaceable weight 23 is attached to a tip 22a of the movable 
member 22. In the case 21, a sensor unit similar to that described above is 
housed. 

[0030] The movable member 22 is supported so as to be swingable around 
a rotating shaft 24 parallel to a tire axial direction. A magnet 28 is attached 
in an intermediate position between the tip 22a of the movable member 22 
and a base 22b thereof. Meanwhile, on an outer surface of the case 21, a 
switch 25 is provided in a position facing the magnet 28. This switch 25 is a 
sealed reed switch. Note that an unillustrated elastic body is attached 
around the rotating shaft 24. Thus, the movable member 22 is energized in 
a direction opposite to a direction of action of the centrifugal force. 
[0031] In the above -de scribed sensor device, when the centrifugal force 
occurs when the tire is rotating, the movable member 22 swings outwardly in 
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the tire radial direction, the magnet 28 operates the switch 25 in conjunction 
with the movement of the movable member 22, and the switch 25 detects a 
traveling state. Thereafter, based on the detected results of the switch 25, 
the control circuit 15 switches at least one of the operations of the sensor 12 
and the transmitter 13 between the high frequency traveling mode and the 
low frequency non-traveling mode. As a result, unnecessary detection and 
transmission can be omitted to extend life of the battery. 
[0032] Moreover, the movement of the movable member 22 can be 
controlled externally, as in the case of the movable member 2 described above. 
Therefore, sensitivity of the switch 25 can be adjusted according to a wheel 
structure and an attachment position of the sensor device. 
[0033] Furthermore, since the movable member 22 forms an antenna, the 
antenna rises outwardly in the tire radial direction by the centrifugal force of 
the tire when the tire is rotating. Thus, excellent transmission ability can 
be achieved. Meanwhile, since the movable member 22 is folded during 
stopping, a rim assembly operation will never be inhibited. 
[0034] Furthermore, since the switch 25 is the sealed reed switch operated 
by the magnet 28, contamination of a contact thereof is prevented, and the 
switch 25 can be operated with accuracy for a long period of time. 
INDUSTRIAL APPLICABILITY 

[0035] According to the present invention, a sensor device for tire, which 
detects tire inside information in a state of the device installed in a tire air 
chamber and transmits the detected results to the outside, includes : a 
movable member swingable outwardly in a tire radial direction by 
centrifugal force of the tire when the tire is rotating; and a switch which 
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detects a traveling state in conjunction with movement of the movable 
member. Thus, by use of the detected results of the switch, at least one of 
the operations of the sensor and the transmitter is switched between the 
high frequency traveling mode and the low frequency non-traveling mode. 
Consequently, battery life can be extended. In addition, sensitivity of a 
detection switch can be adjusted according to a wheel structure and an 
attachment position of the sensor device. Moreover, if an antenna for 
transmission is formed of the above-described movable member, 
transmission ability can be improved without inhibiting a rim assembly 
operation. 

[0036] Although the embodiments of the present invention have been 
described in detail above, it should be understood that various changes, 
alternatives, and substitutions can be made without departing from the 
spirit and scope of the present invention, which are defined by the attached 
claims. 
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